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(57) Abstract 

The invention relates to a method for supervising the level of alertness of a person, especially a vehicle driver, and indica- 
tion of a non-permitted increase or decrease of the level of alertness in order to generate a warning signal at such an indication. 
This is performed by registering an (EEG), which is continuously frequency analyzed. At simultaneous deviation in opposite di- 
rections from the normal awake state values within the frequency ranges 3-8 Hz and 9-12 Hz an alarm is arranged to be released. 



FOR TUB PURPOSES OF INFORMATION ONLY 



Codes used to ldenti.y States party to the PO' on the front ,iages of pamphlets publishing international 
applications under the PCT. 



AT 
AU 
BB 
BE 
BP 
BG 

ai 

BR 

CA 

CF 

CG 

CH 

CI 

CM 

cs 
cz 

DE 
DK 

ES 
Ff 



Auslria 

Australia 

Barbados 

Belgium 

Burfeina Fasa 

Bulgaria 

Benin 

Brazil 

Canada 

Central Afctcau Republic 



Switxixlanfl 

CotuiJ*lvoirc 

Cameroon 

OcchusTovakia 

OnxU Rcpublk 

(icrmany 

Dcnmaric 

Spain 

Finland 



FR France 

CA > Gabon . 

GB Untied Kingdom _ 

GN Guinea 

GR Greece 

HU Hungary 

IE Ireland 

IT Italy 

JP Japan 

KP Dcmocraiic People's Republic 

of Korea 

KR Republic ot Korea 

KZ Ka7iikh:Uan 
LI - (iechtenstcin 

LK Sril<mka 

i.U Ijixembourg 

MC Monaco 

MC Madagarrtsu- 

ML Mali 

MM- Mongolia 



MR Mauritania 

MW Malawi 

NU Netherliinds 

NO Norway 

HZ New Zealand 

PL Poland 

pf Portugal 

AO Romania 

RU Russian Federation 

SO Sudan 

SE Sweden 

SK Slovak Republic 

SN Senegal 

SU Sovici Union 

TD t:bud 

TG Togo 

UA Ukraine 

US United Slates of America 
VK Vict Nam 



wo 93/21615 




PCT/SE93/003S0 



METHOD FOR SUPERVISING Tiffi LEVEL OF ALERTNESS OF A PERSON. 

The present invention relates to a method for siapervising the level of 
alertness of a person or individual, especially a vehicle driver, and 
indication of a non-permitted increase or decrease of the level of alertness 
in order to generate a warning signal at such an indication. 

It is wellknown that the level of alertness of certain individuals might 
be too low with respect to the work they have to carry out. For certain 
professional groups, e.g. certain vehicle drivers, as air craft pilots, truck- 
drivers and loccmotive drivers, it is very important that they have a very 
high level of alertness when they are driving their respective vehicles. 
It has becOTie apparent, that especially air craft pilots after having been 
si3bjected to hard strain often are affected by rapid fall into a state 
of inactivity, vAiich might be fatal. .Similar phencmenons may affect air 
craft pilots when they are sub jected to so called gravity attraction action 
during heavy accelerations. It is also known to loccmotive drivers that 
monotony and loneliness during long nightly working periods creates need 
of sle^ that moreover is amplified at the presence of inf rasonic sound 
at the working place. A study has recently been performed on loccmotive 
drivers wherein their EBG-signals were registered during nightly drivings 
along a specific route. Especially towards the morning hours it happened 
that they slumbered for up to 2-3 minutes. The registrations showed, that 
the drivers were running the red lights and missed traffic signs. Not until 
later they wafed up and wondered Mrtiat had happen. Ttie tired or sleepy 
individual thinks that the body should give a last warning signal and then 
he intends to have a break. But no more warning signals appear, the sleepiness 
per se is an attempt by the brain to stop activity , and at last it is ^ 
successful. Sleepiness is an underestimated cause of inability, and yet 
we know the consequences: Tiredness makes us careless. In a gas generating 
plant the routine readings were checked over a time period of 20 years. 
A significant increase of misreads were observed during the night shifts. 
Tiredness results in slow reactions. The worst ability was observed between 
4. and 7 a.m. In this early time the one-car accidents are five times more 
than later in the day. Also for many other professional groups, e.g. nuclear 
power plant supervising personnel a too low level of alertness can result 
in fatal consequences. We know now for instance that the Tjemobyl meltdown 
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occurred at 01.35 a,m. and was caused by a fault ocmnitted by individuals. 
Also the Three Mile Island accident started in the middle of the night 
at. 4 a.m. 

Also an overstiinulatioti of e.g. car drivers or" nuclear power plant personnel, 
caused by stress or other grounds, may cause individuals to work or function 
in an unreliable way . 

It is pciorly known that the brain activity of individuals can be studied 
by registration of an electro encephalogram, a so called EBG. The electric 
activity of the brain is measured and the corresponding signal is f recjuency 
analyzed. -Ehe &equency content of the signal>: a measure of the brain 
activity of the individual. • 

•Bie object of the invention is to provide, a simple and unconpUcated and 
absolutely safe method of the kind initially mentioned. This has been- achieved 
according to the invention in that the method has obtained the measures 
specified in the appended claims. . . - 

The method according to the inventiott is described more clearly in the 
following with reference to the appended drawing, in which figure 1 
schematically discloses an example of an apparatus to be Aitilized in 
connection with the claimed method, and figure 2 discloses diagrams of 
the frequency distribution of the brain activity at three different 
characteinstic conditions. 

The apparatus shown in ffig. 1 comprises chiefly an electroaicephalograph 
la for measuring of bioelectric currents of the brain of an individual 
and registration of EEG by means of bionedical electrodes^ lb, which in 
a manner known per se are placed on a suitable place for easy measuring 
and availability on the head of the individual,, e.g. just behind the ears. 
A flexible wire Ic connects the electrodes lb to the apparatus la, but 
selE-ecplanatdry, if possiMe, a wireless transmission is preferred 
where possible. The embodiment shown is provided with two different alarm 
means 2,3, one of which 2 being intended to generate a characteristic signal 
indicating a non-permitted low level of alertness, arui the other 3 a differeit 
signal indicating a non-pemitted high alertness. . 
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Fig. 2 discloses curves showing the effective output of the brain activity 
at various frequencies. A curve si shows the activity at normal alertness. 
It has. become apparent that a curve b representing a non-permitted low 
alertness differs significantly f ran curve a showing a normal level of 
alertness, and, moreover, that a curve c^ showing a non-permitted high level 
of alertness differs significantly f rem curve b. 

In the nethod according to the invention the most interesting part of the 
EBG is in the frequency range of 2-12 Hz. In the normal state the brain 
has a specific electric activity between 3 and 8 Hz and between 9 and 12 
Hz, which ranges are marked 4 and 5, respectively, in Fig. 2. If the activity 
of the brain increases as ccropared to the normal state according to curve 
a in the frequency range 4 and at the same time decreases in the frequency 
range 5 this indicates that the level of alertness of the individual is 
going to decrease. Both the requirements of the increase and the decrease, 
respectively, of the activity in the two frequency ranges must be fulfilled 
if the level. of alertness of the individual is to be accepted with certainty 
as decreasing. If the activity of the brain decreases in frequency range 
4 as ccnpared to the normal state according to curve a. at the same time 
as it increases in frequency range 5 this indicates an overstiimilation 
of the individual. Also in this case both the requirements of the decrease 
and increase, respectively, of the activity in the two frequency ranges 
must be fulfilled if the level of alertness of the individual is to be 
accosted with certainty as increasing up to overstimulation. 

The inventicai as claimed in claims 1-3 means that a waiming signal is released 
if the mutual change of the electric activity of the brain as ccn5)ared 
to the normal state in the frequency ranges 3-8 Hz and 9-12 Hz exceeds 
certain predetermined critical relative values. The invention as clainoa 
in claim 4 means, moreover, that a warning signal is released if the change 
per unit of time in the two frequency ranges exceeds certain predetermined 
critical limit values, vahich gives rise to an especially rapid response 
when sudden, rapid changes occur. TMs warning signals are meant for warning 
the individual in question and/or starting a protective or safety measure. 
Uie invention makes it possible to have a warning for non-permitted low 
as well as high level of activity of the individual, v*iich means non-permitted 
low and high, respectively, level of alertness, v^ch latter indicates 
that the individual is overstimulated or stressed. 



PCr/SE93/00350 

WO 93/21615 




x„ ^ aco-rdi^ to the in,^^ ^ critical relaU^ valu«a:.a 

far wrioos professional groups depending on tbe nsk tney ^ 
^ves ris. are ..fosi^ other t«^es to. for ex^e 

t:^,e ari,^. air craft pilots. s«»rit, personnel a»a car ™ 

^ ^ ^ can he Of acousUc, visnal or a,^.o«^ -tnre - a o»*^tion 
Of two or more types of alarm. 



wo 93/21615 




PCT/SE93/00350 



5 



CLAIMS 

1. Method for supervising the level of alertness. of a person or 
individual, especially a vehicle driver, and indication of non-permitted 
increase or decrease of the level, of alertness in order to generate a warning 
signal at such an indication, characterized in that the electric . 
activity of the brain is supervised by registering an electroenc^halogram, 
which is continuously frequency analyzed, and in that an alarm (2,3) is 
arranged to be released at a predetermined simultaneous deviation of said 
registering in opposite directions from the normal awake state values within 
two specific frequency ranges, a lower range (4) and a higher range (5), 
vAiere the deviations should amount to certain critical relative values.^ 

2, Method according to claim 1, characterized in that 
a specific type of alarm <2) representing a non-permitted low level of 
alertness of the individual is used for being released if values representing 
an increase of the. activity of the brain are registered in the lower frequency 
range (4) at the same time as values are registered representing a decrease 
of the activity of the brain in the higher frequency range (5) , and the 
change as cotpared to the normal condition amounts to the predetermined, 
critical relative values. 

3- Method according to claim 1 or 2, c h ar acterized in 
that a specific type of alarm (3) representing a non-permitted high level 
of alertness of the individual is used for being released if values 
representing a decrease of the activity of the brain are registered in 
the lower frequency range (4) at the same time as values are registered 
representing ' an increase of the activity of the brain in the higher frequency 
range (5 ) , and the change as ccmpared to the normal condition amounts to 
the predetermined, critical relative values. 

4. Method according to any of the preceding claims, charac- 
terized in that the change relative to the normal condition includes 
a change per unit of time of the activity of the brain that exceeds 
stipulated, critical limit values. 

5. Method according to any of the preceding claims, c h a r a c - 
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t e r i 2 e d in that the lower frequency range is set to 3-8 Hz and the 
higher one to 9-12 Hz. 
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